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throughout the next decade.) This was accomplished for fixed rates of 0%
per annum (i.e., no change in price) to a 20% rate, in increments of 1%.
Since it was assumed that production would commence in 1985, the forecasted
range for 1985 gas prices was used and the low and high price forecasts for
1985 were taken as two starting points. Thus, the three profitability
measures were calculated for each well depth for a private and a public
company for both starting points. All other forecasted items were kept at
their mid scenarios. These results are shown in Tables 3-41 to 3-46 and
Figures 3-10 through 3-12.

The data show quite clearly how profitability increases with greater
price increases. It is interesting that even with no net price increase
(the 0% scenario), the proposed development scenario remains profitable.

A similar type of sensitivity analysis was completed for net gas oth
put (Tables 3-47 and 3-48, Figures 3-13 and 3-14). Thev profitability
measures were calculated (for the three depth scenarios and for private and
public companies) for net gas outputs of 40 MCF/day to 200 MCF/day in
increments of 20 MCF/day. A well is profitable (i.e., achieves a 15% IRR)
for a private company if net production is about 70 MCF/day or more and for
a public company, if net production is 60 MCF/day or more. Thus if the
daily production rate of a well is in the range of 75 - 80 MCF, it is
likely that the well will be profitable, even if well downtime sbhewhat
exceeds 10%.

After the initial analysis was completed, supplemental updated data
relating to the cost of developing and operating a typical 2000-foot meth-
ane well was obtained. This data is to be regarded as indicating a typical
cost scenario in the Warrior Basin. This data gives rise to the following

costs:
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Figure 3-10 Graphical Representation of Sensitivity
of IRR to Gas Prices, Private Company
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Tangible cost $103,000
Intangible cost $122,500
Operating cost $ 45,000

Even with this data, the uncertainties regarding gas output and gas prices
remain. Both these items are explained above. A worst/best or low/high
bracketing was implemented for these two items, instead of the incremental
scenarios used previously. The profitability measures for this were pro-
vided in Table 3-1. These projections jndicate that the forecasted range
for gas output gives rise to the largest variation in profitability. In
this study, the worst possible situation, low gas output and low gas
prices, is profitable for both a private and a public company within the

constraints of the costs, production, and prices assumed.
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RELATIONSHIP OF RESOURCE BASE TO PROFITABILITY

One important aspect of any economic feasibility study involving
natural resources is the relationship of the quantity of projected in-place
resources to the profitability of exploitation. This is true in the case
of general studies (such as here presented) and in site-specific studies as
well,

Clearly, the net gas output for sales and the price at the wellhead
determine gross revenue. Reservoir characteristics, including the specific
gas content and thickness of producing zones, permeability, water content,
and other factors, such the development of additional wells in a field,
determine the gas flow rate.

The impact of changes in flow rate on profitability has been clearly
shown for a private company in Figure 3-13 and a public compény in Figure
3-14 (see Tables 3-21 and 3-22). These data assume all other components
(price and costs) are at their middle values.

For the purposes of this discussion, it is assumed that a minimum 15%
IRR and a maximum payback of 5 years are the indicators by which profit-
ability is judged. Potential developers will have their own guidelines,
but those chosen are believed to be representative.

Using the above criteria, minimum net daily flows were derived which
yield an IRR of at least 15% for both public and private developers and for
an expected price of $4.75/MCF to $3.75/MCF. These derivations (Tables
3-49 and 3-50) show that the minimum flows range from about 59 MCF/day for
public company, 1000 foot well at $4.75/MCF in 1985 to 98 MCF/day for a
private company well at 3000 feet and $3.75/MCF.



Depth
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TABLE 3-49

MINIMUM NET/GROSS DAILY GAS OUTPUT (MCF)
REQUIRED FOR PROFITABILITY @ $4.75/MCF*

Private Public
69/76 59/65
73/80 63/69
77/85 66/73

TABLE 3-50

MINIMUM NET/GROSS DAILY GAS OUTPUT (MCF)
REQUIRED FOR PROFITABILITY @ $3.75/MCF*

Private Public
88/97 75/83
93/102 80/88
98/108 84/92

*Assumes a 10-year well life and a conservative uniform production rate.

Profitability is based on (1) a 15% IRR and payback of 5 years, and (2)

costs are fixed at their mid scenario values (p. 3-21).
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The above minimum daily flows were then used to project requirements
for recoverable methane based on a 10-year well life and a flat production
scenario. The results (Tables 3-51 and 3-52 ranged from 215 MMCF/40 acres
to 358 MMCF/40 acres. Recoverable methane in the Warrior Coal Basin is
generally assumed to range from 50 to 80% of the total methane in the
completed zones.

A quick reference graphical guide to economic feasibility under the
conditions previously described was constructed, The graphs show a range
of possible combinations of coal thickness and specific gas content which
yield a potentially profitable resource base‘for 1985 wellhead prices of
$3.75 and $4.75/MCF (Figures 3-15 and 3-16). A comparison of public vs.
private company profitability is also provided (Figures 3-17 and 3-18).
For the purposes of this analysis, producible coal is limited to coal zones
in which coal thickness equals or exceeds 2 feet in a 10-foot interval.

These graphs are intended to illustrate a point and should be sup-
plemented with other data during the decision-making process even when
actual conditions are similar to the basic assumptions used.,

It seems appropriate to underscore that many variations on the theme
_are possible depending on the nature and requirements of specific devel-
opers. Some examples follow:

o The most common situation will probably be a public company devéloping
on leased land, but significant development by private concerns is
possible, particularly if the company holds fee simple title to large
tracts. In the Warrior Basin, a healthy forest products industry has
resulted in significant large tracts being owned in fee by privately-
held and public companies.

® Any developer that owns land in fee will not be concerned with royalty

payments nor compensation for surface damages.
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TABLE 3-51

MINIMUM RECOVERABLE RESOURCES
NECESSARY FOR PROFITABILITY AT A
1985 GAS PRICE OF $4.75/MCF
(MMCF/40 Acres)*

Private
252
266

281

TABLE 3-52

MINIMUM RECOVERABLE RESOURCES
NECESSARY FOR PROFITABILITY AT A
1985 GAS PRICE OF $3.75/MCF
(MMCF/40 Acres)*

Private
321
339

358

Public
215
230
241

Public
274
292
307

*Assumes a 10-year well life and a conservative uniform production rate.

Profitability is based on (1) a 15% IRR and payback of 5 years, and (2)

costs are fixed at their mid scenario values (p. 3-21).
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¢ If a public industrial corporation that is a large user of gas devel-

ops coalbed methane on its own fee simple lands, no royalty need be

subtracted from gross revenues and profitability will in part be de-

termined by what it pays for gas from its supplier, not by the well-

head price.

Finally, it is emphasized that economic parameters are dynamic.

Im-

provements in technology, the relationship of gas supply to demand, changes

in intrest rates and inflation rates, geopolitical energy problems, chang-

ing legal perspectives, and government policy all significantly impact eco-

nomic feasibility at any point in time.
date economic studies to account for such changes.

gas property development scenario (shown in Table 3-53)

importance of

its beginnings

It is necessary to frequently up-
A synopsis of a typical

illustrates the

updating economic evaluations as development proceeds from

in regional exploration through full field development.

TABLE 3-53

GAS PROPERTY DEVELOPMENT PATH

Regional Prospect Prospect Confirmation Field
Exploration Generation Evaluation Drilling Development
Determine Conduct Geolog- Test Via Design Produc- Drill and
Magnitude and ic and Hydrol-  "Proof" or tion System Complete
Distribution ogy Analyses to "Wild Cat" Wells
of Coalbed Determine: Wells @ Well Siting
Gas e Gathering Stimulate as
: e Thickness Determine System Required
Determine e Gas Content Well Spacing e Drilling
Reserves in and Depth of Schedule Work Over
Context of Coal Predict Wells as
Gas Market Production Estimate Costs Required
Estimate Costs
Select of Developing Conduct /Up~- Drill, Complete Update
Properties Property date Economic Wells Production
for Prospect Projections Estimates
Generation Conduct Econom- Determine O&M
Evaluation ic Analyses Negotiate Requirements Monitor and
Sales Update
Obtain a Lease Contract Update Economic Economic

Position

Assessment

Viability




